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Background. The number of people surviving into old age is increasing, and it has now become a global phenomenon. Studies on
theprevalence and correlates of physical disability and functional limitation among elderly Nigerians are scanty. Methodology. This
is a community-based cross-sectional study conducted in 3 local government areas (LGAs) in Nigeria, using a multistage sampling
technique. Functional limitations of 1824 elderly persons were tested using Tinetti performance-oriented mobility assessment
tool (TPOMAT) and self-reported activities of daily living (ADL). ADL disability of ten, six, and ﬁve basic items were compared.
Results. The prevalence ratios (PRs) of physical disability using the ten, six, and ﬁve basic ADL items were 28.3 (95% CI 25.2–31.
5), 15.7 (95% CI 13.4–19.8), and 12.1 (95% CI 9.8–15.3), respectively, while functional limitation was 22.5 (95% CI 18.1–24.4).
Increased risk of disability was independently associated with female gender PR 3.6 (95% CI 1.5–7.4), advanced age ≥75 years; PR
22.2 (95% CI 14.5, 36.8), arthritis PR 3.7 (95% CI 2.6–4.6), stroke PR 4.8 (95% CI 3.7–7.9) and diabetes PR 6.1 (95% CI 4.3–7.1).
Conclusions. The ﬁndings from this study are pointers to unmet needs of the elderly disabled Nigerians.
1.Introduction
The number of people surviving into old age is increasing,
and it is a global phenomenon aﬀecting developing and
developed countries [1]. Information on disability is very
important in responding to the care of the elderly. Disability
is deﬁned as a restriction in the ability to perform normal
activities of daily living [2], and it helps to quantify the
impact of disease or injury. Disability is particularly a useful
concept in assessing the health of elderly people, because
they have several diseases occurring simultaneously with
varied severity and impacts on their daily lives. Gill and
colleagues [3] have reported the powerful eﬀects of disability
on individual well-being, the need for informal help and
health care, as well as long-term care needs and costs. On
thebasisofthis,theepidemiology ofelderlydisabilitycannot
be overemphasized. The process of disability represents a
distinct phase in the life of many elderly persons [2].
Functional limitation is associated with loss of independence
and with increased need for both formal and informal
care [4, 5]. The prevalence of physical disability in elderly
persons with functional limitation are, therefore, important
for policy development on care of the elderly be it formal or
informal care. Contrary to the developed nations [6], most
developing nations, speciﬁcally those in sub-Sahara Africa,
lack reliable data to formulate policy on aging even though
the populations of their elderly persons (aged 60 years and
above) are increasing even more than developed nations [7].
The pattern and proﬁle of disability that is obtained
among the elderly in developed countries diﬀers from those
in developing nations. This is expected because of the
diﬀerence in life expectancy. For example, life expectancy in
N i g e r i ai sc u r r e n t l ya b o u t4 8y e a r sf o re l d e r l ym e na n d5 0
years for elderly women [8]. In the developed countries, the
availabledatasuggestthatlifeexpectancyatbirthwasaround
35 to 40 years in the mid-1700s, rose to about 45 to 50 by the
mid-1800s, so that by the middle of the twentieth century,
it was approximately 66 to 67 years probably because of that2 Journal of Aging Research
rapid improvements that began at the end of the nineteenth
century [9]. Physical disability and functional limitation are
common among older people [10], leading to adverse conse-
quences such as dependency and institutionalization. Older
people’s ability to function independently is important, as
physical disability and functional limitation have profound
public health implications with increased utilization of
health care and a need for supportive services and long-term
care [4]. Due to economic hardship and extreme limitation
of well-paid job opportunities in rural areas, most children
and caregivers of the elderly have migrated to towns and
cities for greener pasture thus abandoning the elderly with
their disabilities. This underscores the need to study the
prevalence of physical disability and functional limitation
especially in a Nigerian rural underserved population of
older adults.
Several studies [11] on physical disability and functional
limitation have been reported in developed countries. How-
ever, data are very scanty for developing countries especially
in rural Nigeria. Apart from demographic factors like female
gender and increasing age [12, 13], social variables like
smokingandalcoholconsumption,low-incomeearning,low
education, and urban dwelling have been associated with
increased risk of disability among elderly persons [12, 14]. In
many respects, these correlates of disability are particularly
germane to sub-Saharan Africa in general and Nigeria in
particular [15]. The objective of this study is, therefore,
to determine the prevalence and factors associated with
physical disability and functional limitation among elderly
Nigerian.
2.Methodology
2.1. Study Population, Research Instrument, and Methods.
The study subjects were elderly rural dwellers aged 60 years
and above from Abadam, Guzamala, and Mobbar local
government areas (LGAs) in Borno State, North-Eastern
Nigeria; and the study was conducted between March and
August 2010. Elderly people who were non-Nigerians and
thosewhoweretemporaryresidents(livedinthecommunity
lessthan24months)wereexcludedfromthestudy.Thestudy
population was identiﬁed from 2006 community census list
which was obtained from the LGA population census unit.
Homes of the participants and primary health centers in
each selected local government areas served as the venues of
interview and clinical assessments, respectively. In order to
reduce or avoid missed opportunity, interviews and clinical
assessment were conducted three times a week. Period of
interview was in the morning and evening, while the clinical
assessment was between 8am to 4pm daily in the health
centers.
The interview and clinical assessment were conducted
by seven community health oﬃcers and three nurses mostly
Kanuri indigenes that were very ﬂuent in Kanuri and Hausa
Languages and were trained as research assistants in all
aspects of the study such as questionnaire administration
and clinical assessment. The questionnaire was pretested in
another Kanuri Community to avoid ambiguity and easy
administration during the survey.
2.2. Relevant Health Related and Sociodemographic Informa-
tion. Information on the following relevant health-related
variables was obtained: presence of chronic conditions,
depressive symptomatology, height and weight measure-
ment, cognitive function, and presenting visualacuity. Ques-
tions about the presence of chronic diseases include have you
everbeenmanagedasapatientfordiseaseslikehypertension,
heart attack, diabetes, epilepsy, stroke, arthritis, pneumonia,
and asthma? Chronic conditions were coded A, B, and C.
Hypertension and heart attack belongs to code “A”, diabetes
belongs to code “B”, while arthritis, pneumonia, and asthma
were coded “C”. Depressive symptomatology was assessed
using the short version of the geriatric depression scale 15
item (GDS) [16]. Scores ranges from 0–15, with scores of
six or more indicate depressive symptomatology. Height and
weight were measured with the participants in light clothing
and without shoes. Body mass index (BMI) was calculated
as weight in kilogram divided by square of height in meter
expressed as kg/m2 in the result and table. BMI is an index,
and therefore, it has no unit.
Cognitive function was assessed using the elderly cogni-
tive assessment questionnaire (ECAQ) [17]. ECAQ has been
shown to be a valid tool for assessment of cognitive impair-
ment among older people living in developing countries
[17]. ECAQ scores range from 0–10. A score of 0 to 4 indi-
catesprobablecognitive impairment, 5 to 6 borderline, and 7
andaboveasnormal.Visualacuitywasassessedatdesignated
primary health care centers using a standard metric Snellen
chartofalphabetsEtypeat6meters.Participants’selfreport-
ing or presenting visual acuity (PVA) was ascertained with
wearing of habitual optical corrective glasses (spectacles).
The World Health Organization [18] deﬁnes mild or moder-
atevisualimpairmentasPVAoflessthan6/18butequaltoor
betterthan3/60.BlindnessisdeﬁnedasPVAoflessthan3/60
in the better eye [18]. Mid-arm circumference wad used as
a measure of malnutrition. Face-to-face interview was used
to collect data on sociodemographic variables like gender,
age, education level, marital status, social support, monthly
income, ownership of motor vehicle, ownership of modern
house, living arrangement, and ethnicity. Ethnic group was
categorized as Kanuris, Fulanis, and Hausa.
2.3. Study Design and Sampling Technique. This is a popula-
tion-basedcrosssectionalstudyandmultistagesamplingtec-
hnique was used. The three LGAs were purposively chosen
but randomly selected using simple random sampling tech-
nique from the available rural LGAs and subjects were allo-
cated to each LGA proportionately according to population
of the elderly in the LGAs. Cluster sampling technique was
used in the ﬁnal selection of all participants (total sampling)
in each LGA that met the inclusion criteria.
2.4. Measures of Physical Function. Two physical function
measures were used in the assessment: performance-based
functional limitation and self reported physical disability.
The Tinetti Performance oriented mobility assessment tool
(TPOMAT) was used and is a measure of functional
limitation that assesses older people’s gait and balance
abilities [19, 20]. In conducting the balance assessment,Journal of Aging Research 3
the participants were seated in hard, straight-backed, arm-
less chairs. Participants’ balance abilities were assessed by
performing maneuvers such as sitting in chair, rising from
chair, immediate standing balance (ﬁrst three to ﬁve seconds
after standing), further standing balance, balance with eyes
closed, turning balance, ability to withstand displacement
when slightly pushed from the sternum, neck turning,
one leg standing balance, back extension, reaching up,
bending down, and ﬁnally sitting down. For gait assessment,
participants were asked to stand with the examiner in an
obstacle-free walkway. Participants used their usual walking
aid and were asked to walk down the walkway at their
usual pace. Participants’ gaits were observed for initiation of
gait, step height, step length, step symmetry, step continuity,
path deviation, trunk stability, walk stance, and turning
while walking. For maneuvers such as path deviation, trunk
stability, and walk stance, the examiner walked behind
the participants and for others next to the participants.
Participants were then asked to walk back at a “more rapid
than usual but safe pace” using usual walking aids.
L e v e lo fp e r f o r m a n c eo fe a c ha c t i v i t yw a sr a t e d0 - 1 ,
where a score of 0 meant inability to perform the activity
and a score of 1 meant ability to perform the activity. The
maximum score for the gait component was 12 points and
for the balance component it was 16 points. Participants
with scores of less than 12 (for gait) or less than 16
(for balance) were deﬁned as having performance-based
functional limitation. In order to test for physical disability,
the ten-item Barthel index was used. Barthel index is an
assessment of patients’ level of independence in activities
of daily living (ADL) [21]. The ten ADL items assessed
were feeding, bathing, dressing, grooming, toileting, bladder
control, bowel control, transferring from bed to chair,
walking, and stair climbing. For this study, the operational
deﬁnition of physical disability is needing help in one or
more of these ADL activities. In order to compare this study
with others, physical disability was also determined using the
six Katz index of independence in ADL items related to self
care (feeding, dressing, bathing, toileting, transferring, and
walking) [22, 23] and ﬁve items related to self-care (feeding,
dressing, bathing, toileting, and transferring) [24].
2.5.DataandStatisticalAnalysis. Followingcollection,colla-
tion, and editing, data were entered into a computerized data
base. Data were analyzed using statistical package for social
sciences (SPSS) version 16. Clustering of data and sampling
probability weights were taken into consideration during the
analysis. In order to allow comparison with prevalence of
ADL disability reported in other studies, we estimated the
prevalenceoften,six,andﬁveitemsADLdependence.Inthis
study,theprevalencefordisabilitywasalsoagedstandardized
population using the indirect standardization method for
proper comparison with studies elsewhere.
Indirect standardization method was also used for
comparing prevalence of physical disability and functional
limitation across the three ethnic groups (Kanuris, Fulanis,
and Hausa), and in this study, Kanuris group was used as
the standard population. As a result of the high prevalence
of physical disability and functional limitation, prevalence
ratio (PR) was calculated instead of odds ratio (OR) [25].
All analyses were carried out using SPSS log binomial
regression and Poisson regression with strong and reliable
variance[26].Twosetsofunivariateanalyseswereperformed
using chi-square tests: ﬁrstly, analysis was done to identify
associations between the ten items physical disability and
health related and sociodemographic variables; secondly,
similar analysis was done with functional limitation. Then,
multivariate Poisson regression with robust variance was
performed to test which of the health-related variables and
sociodemographic variables were independently associated
with physical disability and functional limitation. Variables
with clinical and statistical signiﬁcance (P value of <.05 in
the univariate analysis) were regarded as being signiﬁcant.
Participants with cognitive impairment identiﬁed through
scores of less than ﬁve based on the elderly cognitive
assessment questionnaire (ECAQ), were removed from the
analysis (n = 43). Individual medical conditions (such as
stroke, diabetes, arthritis, etc.) were used as explanatory
variables in the analysis to ﬁnd out their association with
disability as well as functional limitation.
2.6. Ethical Approval. Due to very high illiteracy level in the
study areas, informed (verbal) consent was obtained from all
participants.
3. Results
3.1. Response Rate. Of the 1905 questionnaires distributed
to elderly people who satisﬁed the inclusion criteria, 1824
respondents completed the questionnaire and were also
available for physical examination, giving a response rate
of 95.7%. Reasons for nonresponse include lack of interest
(25%), competing issues (60%), sickness (5%), and traveling
(10%).
3.2. Respondents Sociodemographic and Health Variables.
Table 1 depicts the sociodemographic and health variables of
the respondents. The age of respondents ranged from 60 to
87yrs (with mean age of 69 ± 7 years SD). Of the elderly
men, 31.2% were within 60–64yrs age group, 28.6% were
65–69years, 23.7% were 70–74yrs, and 16.5% were 70 years
andabove.Intheelderlywomencategory,34.6%werewithin
60–64yrs age group, 26.1% were 65–69 years, 21.1% were
70–74yrs, and 18.2% were 70 years and above. There were
more elderly women [977 (53.3%)] than elderly men [847
(46.7%)]. Illiteracy level was 85% and of those that were
literate, 87% had primary education and 11% had secondary
education and 3% had tertiary education. Of all the elderly
women, only 4.6% had secondary education, 15.3% had
primary education and 80.1% had no formal education.
None of the elderly women had tertiary level of education.
Kanuri (84.%) constitutes the major ethnic group, while
Fulani and Hausa represent 8.8% and 7.2%, respectively.
Marital status of elderly men showed 86.3% married, 10.8%
widowed, 1.8% divorced, and 1.1% single. Of the elderly
women, 45.7% were married, 38.5% were widowed, 11.1%
were divorced, and 4.7% were single.
Morethanfour-ﬁfth(88.4%)oftherespondentslivewith
other family members, while 11.6% lived alone. In both4 Journal of Aging Research
sexes, more than two-thirds had normal cognitive function,
92.1% in elderly men and 81.2% in elderly women. Elderly
women (12.6%) are two times borderline cognitive impaired
compared with elderly men (6.1%). Also, elderly women
(5.4%) are about three times probably cognitive impaired
compared with elderly men (1.8%). More elderly women
(24%) had more than one chronic disease than elderly men
(15.5%). Elderly women (25.1%) are slightly more depressed
than elderly men (22.7%). Elderly women (16.4%) are also
moreoverweightthanelderlymen(12.5%).Morethanthree-
quarters (78.5%) earned less than one hundred American
Dollars per month and less than 5% of the participants
earned more than three hundred American Dollars per
month (Table 1).
3.3. Physical Disability and Functional Limitation Prevalence
Rate. The prevalence rates for physical disability and func-
tional limitation are shown in Table 2. More than one-
quarter (28.3%) of the respondents signiﬁed interest for
assistance in at least one of the 10 ADLs in the Barthel index.
The prevalence of disability based on at least one item of
the six ADL scale was 15.7% and prevalence of disability
based on at least one item in the ﬁve ADL scale was 12.1%.
The prevalence of functional limitation was 22.5%. The
overall prevalence of disability (10 items ADL, 6 items ADL,
and 5 items ADL) and functional limitation increased with
advancing age. The prevalence of needing help in at least one
of the ten ADLs of the Barthel index increased from 11.7 in
those aged 60–64 years, to 98.9% of those aged 75 years and
older (Table 2). The prevalence of functional limitation rose
from 12.4% in those aged 60 to 64 years to 98.3% in the 75
years and above age group (Table 2). In all the participants,
the prevalence of both self-reported physical disability and
objective measurement of functional limitation was higher
in elderly women than in elderly men (Table 2). Among the
three ethnic groups, Kanuris had the highest prevalence of
physical disability (10 items ADL, 6 items ADL, and 5 items
ADL) compared to the Fulanis and Hausa (Figure 1).
However, the prevalence of functional limitation was
almost similar across all ethnic groups. The correlations
between performance-based functional limitation and self-
reported physical disability among the diﬀerent ethnic
groups showed thus that the correlation coeﬃcient for
Kanuris, Hausas, and Fulanis were 0.52, 0.48, and 0.23,
respectively. Elderly persons with levels of mid-arm circum-
ference indicative of severe malnutrition had an increased
risk of physical disability and functional limitation (Table 3).
Among the four groups of monthly level of income,
respondents that earned less than 100US$/month had the
highest prevalence of physical disability (10 items ADL, 6
items ADL, and 5 items ADL). The prevalence of functional
limitation rose from 0.6% in those that earned more
than 300US$/month to 33.2% in those that earned less
100US$/month.
3.4. Outcome of Sociodemographic and Health Correlates on
Physical Disability and Functional Limitation. With increase
in age, elderly women with low education self-reported one
ormorechronicdiseasesthantheirelderlymencounterparts.
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Figure 1: Prevalence ofphysical disabilityand functional limitation
by ethic group among Nigerian rural elderly.
This study also showed that having depressive symptomatol-
ogy and presence of visual impairment (mild-to-moderate
blindness) were found to be more associated with physi-
cal disability. Furthermore, being at risk of isolation was
associated with functional limitation (Table 4). In Table 4,
all explanatory variables except ethnicity used in the uni-
variate analysis were signiﬁcantly associated with functional
limitation. The multivariate associations between physical
disability and functional limitation, and sociodemographic
and health-related variables are shown in Table 5.
Table 5 shows a signiﬁcant independent associations
between physical disability and advanced age, (≥75 years:
prevalence ratio (PR) 22.2; 95% CI 14.5–36.8), presence of
diabetes (PR 6.1; 95% CI 4.3–7.1), and visual impairment
(blindness: PR 6.6; 95% CI 3.6–11.9). The independent
variables found to be associated with functional limitation
include advanced age, (≥75 years: PR 10.5; 95% CI 5.4–
16.4), female gender (PR 9.3; 95% CI 3.7–18.3), presence
of arthritis (PR 5.2; 95% CI 3.5–6.8), and having depressive
symptomatology (PR 6.4; 95% CI 4.7–9.2).
4. Discussion
In contrast to physical disability, functional limitation rep-
r e s e n t sa no u t c o m et h a ti sf r e ef r o me x t e r n a lf a c t o r so r
environmental inﬂuences. This adds clarity to the under-
standing of the dynamics of the pathway from disease
to disability [27]. The study population was randomly
selected from geographically deﬁned rural communities, and
a high response rate was recorded. The prevalence rates of
physical disability for all the three ADL scales and functional
limitations were less than one-third and increased with age.
The increase was observed to be higher in elderly women
than elderly men and among Kanuris than among Fulanis
and Hausas. The increase observed among the ethnic groups
was not statistically signiﬁcant. Advance in age, presence
of diabetes, stroke, depressive symptomatology, and visualJournal of Aging Research 5
Table 1: Respondents sociodemographic and health related variables by sex.
Variables Male frequency (%) Female frequency (%) Total frequency (%)
Age
60–64 265 (31.2) 338 (34.6) 603 (33.1)
65–69 242 (28.6) 255 (26.1) 497 (27.3)
70–74 201 (23.7) 206 (21.1) 407 (22.3)
75 & above 139 (16.5) 178 (18.2) 317 (20.3)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Marital status
Married 730 (86.3) 446 (45.7) 1166 (63.9)
Widowed 93 (10.8) 376 (38.5) 469 (25.7)
Divorced 15 (1.8) 109 (11.1) 124 (6.8)
Single 19 (1.1) 46 (4.7) 65 (3.6)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Educational level
No formal education 352 (41.6) 783 (80.1) 1135 (62.2)
Primary education 365 (43.0) 149 (15.3) 514 (28.2)
Secondary education 116 (13.8) 45 (4.6) 161 (8.8)
Tertiary education 14 (1.6) 0 (0.0) 14 (0.8)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Ethnicity
Kanuri 645 (76. 2) 818 (83.7) 1532 (84.0)
Fulani 120 (14.2) 92 (9.5) 161 (8.8)
Hausa 82 (9.6) 67 (6.8) 131 (7.2)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Living arrangement
Living alone 70 (8.3) 142 (14.5) 212 (11.6)
Living with others 777 (91.7) 835 (85.5) 1612 (88.4)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Social support status
Likely to be isolated 115 (13.6) 216 (22.2) 331 (18.1)
Isolation not likely 732 (86.4) 761 (77.8) 1493 (81.9)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Cognitive status
Normal 780 (92.1) 801 (81.2) 1581 (86.7)
Borderline cognitive impaired 52 (6.1) 123 (12.6) 175 (9.6)
Probably cognitive impaired 15 (1.8) 53 (5.4) 68 (3.7)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Depression assessment
No 655 (77.3) 732 (74.9) 1387 (76.0)
Yes 192 (22.7) 245 (25.1) 437 (24.0)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
BMI (Kg/m2)
Underweight (<20.0) 401 (47.3) 357 (36.5) 758 (41.6)
Normal (20.0–24.9) 368 (43.3) 405 (41.5) 773 (42.4)
Overweight (25.0–29.9) 55 (6.5) 163 (16.7) 218 (11.9)
Obese (≥30.0) 23 (2.7) 52 (5.3) 75 (4.1)
Total 847 (100.0) 977 (100.0) 1824 (100.0)6 Journal of Aging Research
Table 1: Continued.
Variables Male frequency (%) Female frequency (%) Total frequency (%)
Chronic disease status
0 254 (30.0) 387 (39.6) 641 (35.1)
1 462 (54.5) 535 (54.8) 997 (54.7)
>1 131 (15.5) 55 (24.0) 186 (10.2)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Monthly income
<100US$/Month 651 (76.9) 780 (79.8) 1431 (78.5)
100–199US$/Month 124 (14.6) 120 (12.3) 244 (13.4)
200–299US$/Month 47 (5.5) 55 (5.6) 102 (5.6)
>300US$/Month 25 (3.0) 22 (2.3) 47 (3.5)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Owning a modern house
No 807 (95.3) 951 (74.9) 1758 (96.4)
Yes 40 (4.7) 26 (25.1) 66 (3.6)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
Owning a car
No 799 (94.3) 908 (92.9) 1707 (93.6)
Yes 48 (5.7) 69 (7.1) 117 (6.4)
Total 847 (100.0) 977 (100.0) 1824 (100.0)
impairment were independent variables found to be more
associated with physical disability. Furthermore, advance in
age,femalegender,arthritis, anddepressive symptomatology
were also signiﬁcantly associated with functional limitation.
As previously stated, studies on physical disability among
elderlypeopleinNigeriaisveryscarce;therefore,comparison
of ﬁndings in this study with studies elsewhere is limited
by deﬁnition criteria, diﬀerences in the way disability was
measured, and sample characteristics. Studies in which the
scope of deﬁnition of disability was not wide; for example,
in which disability is based on any level of diﬃculty in the
performance of daily tasks, the prevalence of disability is
expected to be high and probably higher than that from
this study. In addition, studies that exclude institutionalized
elderly persons, the range of disability will also be diﬀerent.
Institutional care of the elderly is very rare in Nigeria, and
this study includes the entire range of functional limitations
obtainable in rural population and thus excludes elderly in
institutional care. Despite the scenario explained above, the
rates of disability and functional limitation are comparable
to levels reported among elderly persons in Malaysia [27].
Using the 10 items Barthel index, this study revealed
that more than one ﬁfth (28.3%) of the elderly aged 60
years and above were dependent in at least one ADL.
This ﬁnding is similar to that reported by previous studies
[27, 28]. However, a study in Singapore [29]f o u n dm u c h
lower disability prevalence than this study. Comparison with
studies in other countries is diﬃcult due to use of diﬀerent
ADL measurements; however, narrowing ADL disability to
receiving help for at least one of ﬁve ADL items (eating,
bathing, dressing, transferring, and toileting) or six ADL
items (walking, eating, bathing, dressing, transferring, and
toileting) allows reasonable comparison across some studies.
Elderly women in this study have more functional disability
than elderly men. Also, increase in age was found to be
associated with increasing rates of disability. All these vari-
ables are often associated with the occurrence of disability as
reportedintheliterature[30].Accordingtothesix-itemADL
index, the prevalence of physical disability for people aged
65 in this study was 21.4% (Table 2), which is moderately
higher than the United States’ National Long Term Care
Survey [11], which is 13% (7.9% when age-standardized to
the Nigerian population sample). However, the prevalence
of six-item ADL disability among people age 60 years and
above in the Caribbean [31], and among people age 75 years
and above in Latin America and the Caribbean [23], appears
to be similar to the prevalence rates in this study. Using the
ﬁve-item ADL index, for people aged 65 years and above, the
prevalence rates in this study is 15.6%. This appears to be
much higher when compared to the ﬁndings from developed
countries [4], for example 6% in Canada (3.2% when age
standardized), 10% in France (5.5% when age standardized),
14% in Italy (7.3% when age standardized), and 11% in
Sweden (5.5% when age standardized) [11].
Disability prevalence rates in this study appear compa-
rable to rates in other developing countries; for example,
among people aged 65 and older, the prevalence of 5 items
ADL disability in Malaysia [28] was 16% (14.8% when age
standardized) and 10% in Srilanka [32], (14.4% when age
standardized). The prevalence of disability among people
aged 60 years and above was 12.1%. This is almost similar
to 12% in India [33] (9.3% when age standardized) and 11%
in Malaysia [26] (10.5% when age standardized). However,
the prevalence rate in this study is higher than 8% fromJournal of Aging Research 7
Table 2: Prevalence of physical disability and functional limitation among elderly Nigerian (n = 1824).
Variable N
Activities of daily living (ADL) dependence Functional limitation
10 items 6 items 5 items
RR [95% CI] RR [95% CI] RR [95% CI] RR [95% CI]
Overall
≥60 1824 28.3 (25.2, 31. 5) 15.7 (13.4, 19.8) 12.1 (9.8, 15.3) 22.5 (18.1, 24. 4)
≥65 1221 39.1 (35.4, 44. 5) 21.4 (17.8, 25.6) 15.6 (12.6, 19.2) 28.2 (25.3, 32.8)
≥70 824 45.5 (42.8, 52.8) 27.3 (22.4, 31.9) 22.2 (17.7, 25.4) 38.0 (32.5, 43.7)
≥75 317 52.8 (43.8, 61.7) 34.6 (28.3, 45.1) 26.6 (19.4, 35.3) 51.5 (43.7, 60.5)
Age group
60–64 603 11.7 (7.5, 18.3) 10.3 (6.4, 17.30) 8.1 (4.2, 14.36) 12.4 (7.2, 19.2)
65–69 497 72.3 (52.2, 89.5) 31.3 (19.7, 50.5) 22.3 (11.5, 33.7) 38.4 (32.3, 55.2)
70–74 407 78.4 (64.2, 94.3) 37.7 (27.3, 53.2) 29.9 (20.2, 44.5) 48.8 (37.6, 66.4)
≥75 317 98.9 (85.3, 111.7) 59.9 (52.3, 86.2) 50.4 (35.5, 65.7) 98.3 (40.1, 56.6)
Male
≥60 (overall) 847 34.8 (33.3, 52.3) 25.7 (17.7, 31.6) 16.6 (12.3, 25.6) 29.3 (22.7, 38.8)
60–64 2651 5.3 (7.1, 29.5) 10.8 (5.3, 20.3) 9.7 (3.5, 22.4) 9.8 (3.3, 11.2)
65–69 242 37.7 (23.0, 64.2) 15.4 (7.5, 32.6) 17.4 (6.8, 26.8) 27.7 (15.7, 26.8)
70–74 201 63.4 (40.7, 85.3) 32.4 (15.7, 59.3) 23.2 (11.4, 52.6) 34.7 (17.6, 63.2)
≥75 139 73.4 (51.1, 99.6) 41.3 (21.7, 69.8) 30.0 (14.4, 59.8) 72.2 (43.9, 52.7)
Female
≥60 (overall) 977 58.5 (49.3, 64.7) 32.2 (25.3, 37.5) 23.4 (17.3, 29.6) 46.4 (40.1, 54.3)
60–64 338 19.7 (6.7, 13.3) 11.5 (7.7, 21.6) 15.7 (2.6, 16.2) 13.7 (7.1, 24.7)
65–69 255 52.4 (35.7, 73.4) 17.6 (7.5, 32.6) 23.7 (5.7, 28.3) 24.6 (13.8, 42.8)
70–74 206 85.7 (64.6, 105.8) 37.5 (25.7, 58.7) 32.3 (18.6, 53.2) 53.4 (40.2, 37.4)
≥75 178 84.7 (89.6, 135.3) 77.4 (60.2, 92.1) 60.3 (43.5, 80.6) 116.8 (89.8, 135.7)
Monthly income (US$/Month)
<100 1431 33.2 (18.3, 34.7) 25.6 (22.7, 27.9) 18.8 (17.3, 20.3) 26.1 (23.7, 29.5)
100–199 244 6.9 (3.1, 8.3) 5.8 (4.7, 6.2) 7.1 (6.6, 8.4) 8.7 (7.3, 9.4)
200–299 102 2.4 (1.9, 3.7) 1.9 (1.1, 2.3) 2.5 (1.9, 3.6) 3.1 (2.8, 4.5)
>300 47 0.6 (0.2–0.9) 0.7 (1.2, 1.8) 0.6 (0.2, 1.4) 1.4 (0.8, 1.9)
Shanghai, China [34]. Diﬀerences in criterion deﬁnition
and sample proﬁle may account for disparity between this
ﬁnding and that of China. The following may be other
possible reasons why Nigerian’s disability prevalence rate is
diﬀerent from those reported from the developed countries:
sample for this study was drawn from rural community, high
illiteracy level (85%), the low educational levels in elderly
cohorts (90.4% had no formal education or low education
level), a ﬁgure higher than the developed country [35], and
theprevailingsociodemographicdiﬀerencesbetweenNigeria
and the wealthy industrialized nations. Since disability in
ADL [36] is one of the main reasons for institutionalization
in the developed nations, this may be another reason
why prevalence of physical disability in elderly people in
developed countries is lower compared with this ﬁnding.
The African tradition, particularly Nigerian tradition,
dictates that elderly people should be taken care of by their
family members. The institutional care of the elderly is
very rare in Nigeria, thus majority of the elderly people
in Nigeria live with their spouse or other family members.
Self-report or performance-based measures [4] are useful
in assessing functional limitation. However, performance
based measurements oﬀers more information, because they
help to identify important physical parameters involved
in performing daily activity tasks [10]. Comparison of
prevalence of functional limitation across studies is diﬃcult
due to diﬀerences in concept and measurement of functional
limitation used. Using the Tinetti performance-oriented
mobilityassessmenttool,theoverallprevalenceoffunctional
limitation among Nigerian aged 75 years and above was
51.5% (Table 2). This is very close to a previous study [37]
that reported 48% but much higher compared with that
reported among the Italian [38]a g e d7 5y e a r sa n da b o v e
which was 21%. This study shows a higher prevalence of
physical disability and functional limitation among elderly
women than elderly men in all age groups and the higher the
age the wider the gender diﬀerence. Previous studies [39, 40]
have also reported higher levels of physical disability and
functional limitation in elderly women than elderly men.
Cumulative eﬀect of pregnancy and childbearing, poor/lack8 Journal of Aging Research
Table 3: Univariate analysis of variables associated with 10 items ADL dependence.
Variables Physical disability
(present) frequency (%)
Physical disability
(absent) frequency (%)
Unadjusted prevalence ratio
PR (95% CI)
Age group
60–64 31 (9.5) 296 (90.5) 1.0 (Reference)
65–69 63 (27.5) 166 (72.5) 7.1 (5.2, 8.0)
70–74 94 (39.8) 142 (60.2) 12.3 (9.2, 19.6)
≥75 102 (50.5) 100 (49.5) 23.2 (15.2, 33.7)
Sex
Male 197 (23.2) 650 (76.8) 1.0 (Reference)
Female 306 (31.3) 671 (68.7) 3.9 (2.8, 7.4)
Ethnic group
Kanuri 402 (26.2) 1130 (73.8) 1.00
Fulani 49 (30.4) 112 (69.6) 2.8 (1.3, 3.6)
Hausa 43 (32.8) 88 (67.2) 2.2 (1.4, 4.6)
Education level
Tertiary education 4 (28.6) 9 (71.4) 1.0 (Reference)
Secondary 45 (27.9) 116 (72.1) 1.6 (1.2–3.8)
Primary education 115 (22.4) 399 (77.6) 3.2 (2.6, 4.4)
No formal education 320 (36.6) 1105 (63.4) 4.7 (2.5, 7.8)
Marital status
Married 308 (26.4) 858 (73.62) 1.0 (Reference)
Widowed 133 (28.4) 336 (71.6) 1.6 (0.9, 2.3)
Divorced 24 (19.4) 100 (80.6) 1.8 (0.7, 2.6)
Single 9 (13.8) 56 (86.2) 1.6 (0.8, 3.1)
Living arrangements
Living with others 399 (24.8) 1213 (75.2) 1.0 (Reference)
Living alone 63 (29.7) 149 (60.3) 3.2 (2.7, 10.6)
Social support
Not at risk of isolation 366 (24.5) 1277 (75.5) 1.0 (Reference)
At risk of isolation 115 (34.7) 320 (65.3) 1.8 (1.5, 3.8)
Presence of chronic disease
None 93 (14.5) 548 (85.5) 1.0 (Reference)
One chronic disease 260 (26.1) 737 (73.9) 6.2 (7.7, 13.8)
More than one 101 (54.3) 85 (45.7) 13.6 (9.7, 15.3)
Diabetes
No 40 (20.8) 152 (79.2) 1.0 (Reference)
Yes 145 (44.1) 184 (55.9) 5.7 (4.9, 12.3)
Arthritis
No 47 (22.3) 166 (77.7) 1.0 (Reference)
Yes 90 (42.3) 123 (57.7) 4.1 (2.8, 5.3)
Stroke
No 25 (25.0) 75 (75.0) 1.0 (Reference)
Yes 70 (51.5) 66 (48.5) 4.7 (3.1, 7.4)
Malnutrition
No 69 (20.1) 274 (79.9) 1.0 (Reference)
Yes 242 (54.4) 203 (45.6) 5.3 (4.4, 7.9)
Depressive symptomatology
No 313 (22.5) 1047 (77.5) 1.0 (Reference)
Yes 174 (39.8) 263 (60.2) 3.9 (3.0, 5.2)Journal of Aging Research 9
Table 3: Continued.
Variables Physical disability
(present) frequency (%)
Physical disability
(absent) frequency (%)
Unadjusted prevalence ratio
PR (95% CI)
Presenting visual acuity
Normal 260 (26.1) 737 (73.9) 1.0 (Reference)
Mild to moderate visual
impairment 47 (35.9) 84 (64.1) 3.5 (3.3, 8.8)
Blind 240 (34.5) 456 (65.5) 4.8 (3.5, 8.7)
BMI (Kg/m2)
Normal 184 (24.7) 574 (75.3) 1.0 (Reference)
Underweight 142 (18.4) 631 (81.6) 2.8 (1.9, 3.7)
Overweight 53 (24.3) 165 (75.7) 2.5 (1.6, 3.5)
Obese 17 (22.7) 58 (77.3) 2.2 (1.4, 2.9)
of education, and poor health care may be responsible for
higher physical disability and functional limitation seen in
elderly women.
Poor or lack of education may be associated with low
income and poverty, poor standard of living, unhealthy
lifestyle behavior, malnutrition, and less frequent use of
health and medical care services [27]. This study showed
that more elderly women (80.1%) than elderly men (41.6)
had no formal education; this is in conformity with the
literature [41] that low socioeconomic status is associated
with physical disability. Chronic disease like obesity was
found to be commoner in elderly women than elderly men;
this ﬁnding is similar to Malaysia study [27]. In addition,
underweight is higher in elderly men than elderly women,
this is also similar to Malaysia study [29]. Sedentary life style
among elderly women and carbohydrate as the main food
consumption could be the reason for overweight commoner
in elderly women than elderly men.
In this study, the BMI values (20 to 24.9) associated with
optimum physical function coincide with values associated
with lowest risk of morbidity similar to previous studies in
Chinese populations relating BMI to health outcomes [42,
43] and mobility decline [44]. This observation is not unex-
pected, given the close inverse relationship between walking
speed and health-related outcomes in well-functioning older
people [45, 46]. The ﬁndings from this study emphasize
yet another adverse eﬀect of obesity in the elderly apart
from increased risk of various diseases—that of functional
limitation. For example, more than one-quarter (28.3%) of
therespondentssigniﬁedinterestforassistanceinatleastone
of the 10 ADLs in the Barthel index (Table 2). The request
for help for some of the activities of daily living suggests that
muscle function may be adversely aﬀected and may partly
account for functional limitations. The association between
grip strength and appendicular muscle mass emphasizes
this point. In obese elderly people, an exercise component
must be included in the treatment regimens to maintain
or increase lean muscle mass and bone mineral density.
Such regimens have been shown to result in a reduction in
fat mass without changes in fat-free mass, increase physical
performance, and improve quality of life [47].
Concerning the eﬀect of ethnicity on prevalence of
physical disability, this study showed that Hausas had
the highest prevalence of self-reported physical disability
followed by Fulanis and Kanuris. The observed diﬀerences
among the ethnic groups may be attributed to diﬀerent types
of occupations as similarly expressed in a previous study
[27]. In other words, hard labour is associated with physical
disability due to increased risk of injury. This study revealed
that Hausas and Fulanis are more commonly involved in
verystressfulandlaboriousmanualoccupations.Speciﬁcally,
the Hausas and Fulanis are usually engaged in farming, tree
felling, and truck pushing, while the Fulanis are usually
engaged in nomadic activities. The Kanuris are mainly
engaged in very less strenuous and laborious work. This
study showed a signiﬁcant association between functional
limitationsandadvancedage,femalegender,stroke,arthritis,
and depressive symptomatology, and it is similar to ﬁndings
from a previous study [27].
Living alone, poor social support, being overweight or
underweight,presenceofdiabetesmellitus,stroke,andvisual
impairment were not associated with functional limitation.
This ﬁnding is also similar to previous ﬁndings for advanced
age [41], female gender [48], presence of arthritis [49]a n d
depressive symptomatology [49, 50] being associated with
functional limitation. This study is limited by involving
only elderly people in rural community, excluding elders
from institutions as well drawing of inferences between
health-related variables and physical disability or functional
limitation. Other limitations include study design (cross-
sectional design), which does not allow determination of
direction of causality despite the presence of associations. In
addition, the study design does not also include information
on duration of disability thus making it diﬃcult to conﬁrm
that some of the disabilities were or were not transient in
nature. This study, however, has a number of strengths;
this is one of the very few studies to assess the prevalence
and correlates of performance-based functional limitation
among elderly Nigerians. Validated measures of disability
that conform with theories of aging were used, for example,
in the Nagi model of disablement; functional limitation
takes priority before (precedes) disability [51]. This study10 Journal of Aging Research
Table 4: Univariate analysis of variables associated with functional limitation variables.
Variables Functional limitation present Functional limitation absent Unadjusted prevalence ratio
Present frequency (%) Absent frequency (%) PR (95% CI)
Age group
60–64 38 (6.3) 565 (93.7) 1.0 (Reference)
65–69 70 (14.1) 427 (85.9) 5.5 (4.2, 6.8)
70–74 105 (25.8) 302 (74.2) 10.3 (6.6, 14.7)
≥ 75 150 (47.3) 167 (52.7) 18.5 (11.1, 33.7)
Sex
Male 130 (15.3) 717 (84.7) 1.0 (Reference)
Female 218 (22.3) 759 (77.7) 3.6 (2.5, 5.8)
Ethnic group
Kanuri 320 (20.9) 1312 (79.1) 1.0 (Reference)
Fulani 38 (23.6) 123 (76.4) 1.2 (0.7, 1.5)
Hausa 15 (11.4) 123 (88.6) 1.1 (0.7, 2.4)
Education level
Tertiary education 1 (7.1) 13 (92.9) 1.0 (Reference)
Secondary education 17 (11.8) 144 (88.2) 2.2 (1.3, 3.6)
Primary education 90 (19.5) 424 (80.5) 3.7 (2.6, 5.8)
No formal education 332 (29.3) 803 (70.7) 6.3 (3.8, 11.6)
Marital status
Married 240 (20.60) 926 (79.4) 1.0 (Reference)
Widowed 110 (23.5) 359 (76.5) 2.2 (1.3, 3.5)
Single 2 (1.6) 122 (98.4) 2.7 (1.6, 3.7)
Divorced 1 (1.5) 64 (98.5) 2.9 (1.8, 4.4)
Living arrangements
Living with others 340 (21.1) 1272 (78.9) 1.0 (Reference)
Living alone 37 (17.5) 175 (82.5) 2.3 (1.4, 2.7)
Social support
Not at risk of isolation 280 (18.8) 1213 (81.3) 1.0 (Reference)
At risk of isolation 88 (26.6) 243 (73.4) 2.8 (1.9, 4.5)
Presence of chronic disease
None 37 (5.7) 604 (94.3) 1.0 (Reference)
One chronic disease 230 (23.1) 767 (76.9) 9.6 (5.7, 12.4)
More than one chronic-disease 73 (39.2) 113 (60.8) 18.8 (9.4, 35.7)
Diabetes
No 160 (17.2) 766 (82.8) 1.0 (Reference)
Yes 337 (37.5) 561 (62.5) 9.4 (8.7, 12.8)
Arthritis
No 171 (14.5) 1001 (85.5) 1.0 (Reference)
Yes 260 (39.9) 392 (60.1) 8.9 (6.8, 11.5)
Stroke
No 255 (20.4) 993 (79.6) 1.0 (Reference)
Yes 251 (43.6) 325 (56.4) 5.8 (3.9, 7.2)
Depressive symptomatology
No 211 (15.2) 1176 (84.8) 1.0 (Reference) 1387
Yes 163 (37.3) 274 (62.7) 9.9 (7.4, 14.5)
Presenting visual acuity
Normal 252 (16.8) 1250 (83.2) 1.0 (Reference)
Mild to moderate-Visual impairment 70 (31.7) 151 (68.3) 1.8 (1.2, 2.9)
Blind 40 (33.1) 81 (66.9) 5.6 (3.7, 8.8)Journal of Aging Research 11
Table 4: Continued.
Variables Functional limitation present Functional limitation absent Unadjusted prevalence ratio
Present frequency (%) Absent frequency (%) PR (95% CI)
BMI (Kg/m2)
Normal 158 (20.8) 600 (78.1) 1.0 (Reference)
Underweight 198 (25.6) 575 (74.4) 2.4 (1.9, 4.2)
Overweight 44 (20.2) 174 (79.8) 2.6 (2.2, 4.7)
Obese 13 (17.3) 62 (82.7) 2.7 (2.5, 5.3)
Table 5: Adjusted prevalence ratios for associations between sociodemographic and health related variables and poor physical function
among elderly rural Nigerian.
Variables Physical disability∗
as-dependent variable (n = 1824)
Functional limitation
as-dependent variable (n = 1824)
Age group
60–64 1.0 1.0
65–69 3.1 (2.2, 3.6) 5.2 (3.7, 7.8)
70–74 14.4 (10.2, 17.6) 7.5 (5.4, 11.2)
≥75 22.2 (14.5, 36.8) 10.5 (5.4, 16.4)
Female 3.6 (1.5, 7.4) 9.3 (3.7, 18.3)
Self reported chronic medical condition ∗∗
Diabetes mellitus 6.1 (4.3, 7.1) 3.8 (3.1, 5.2)
Stroke 4.8 (3.7, 7.9) 3.6 (2.2, 5.4)
Arthritis 3.7 (2.6, 4.6) 5.2 (3.5, 6.8)
Presence of depressive-symtomatology ∗∗ 4.2 (3.3, 5.9) 6.4 (4.7, 9.2)
Presenting visual acuity
Normal 1.0 1.0
Mild-to-moderate visual impairment 5.2 (3.4, 7.3) 3.8 (2.5, 6.7)
Blind 6.6 (3.6, 11.9) 4.7 (2.2, 10.4)
also revealed that severe malnutrition was associated with
disability. Relationship between malnutrition and disability
h a sa l s ob e e nr e p o r t e db yap r e v i o u ss t u d yi nr u r a lM a l a w i ,
where Chilima and Ismail observed a relationship between
undernutrition and handgrip strength, psychomotor speed
and coordination, and mobility and ability to carry out
activities of daily living independently [52].
5. Conclusion
Disability in old age is an important indicator of any comm-
unity population health, as elderly people usually have more
than one illness, and the functional impacts of combined
conditions provide a better measure of health than do diag-
nostic categories. In addition, in developing countries, ac-
cess to physicians is limited, and most ailments in the elde-
rly are associated with old age. This study has shown that
the overall pattern of disability in Nigeria has the relatio-
nships similar with studies elsewhere. Of particular note is
that physical disability and functional limitation is com-
mon in Nigerian elderly. Though the prevalent rates of
physical disability and functional limitation is higher than
that obtainable in developed countries but similar and
comparable to partner developing countries. More impor-
tantly, elderly women, especially those with advanced age,
chronic diseases, depressive symptomatology, and visual
impairments showed greater risk of disability and functional
limitation compared with elderly men. This ﬁnding is indis-
pensable when considering those to focus for appropriate
prevention and intervention strategies like physical exercise,
health education, and home visits of high-risk individuals in
community-dwelling Nigerians.
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